ides (TRIG), fasting blood sugar (FBS), smoking history, resting ECG, and percent body fat (% BF), The mean + SD for pVO 2 and % BF was 38.1 -6.2 ml/kg.min and 26.1 + 4.7%. An inverse relationship was found between CRF and level of aerobic capacity.
SBP, DBP, FBS, and TRIG were significantly lower and HDL-C significantly higher in the most aerobically fit subjects (pVO 2 >45.0 ml/kg.min) compared to thse in the least fit group (pVO 2 '30 ml/kg.min). Thus, the more fit group had~a lower RI(p .01) than the less fit subjects (2.5 + 0.2% vs. 4.7 + 0.4%). TheW results, although cross-sectional, imply that a high level of aerobic capacity is associated with lower coronary risk factors. The views, opinions, and/or findings contained in this report are those of the author(s) and should not be construed as an official D~epartment of the Army position, policy, or decision, unless so designated by other official documentation.. The determination of maximal oxygen uptake provides the most objective index of an individual's physical fitness or aerobic capacity. 4 -5 To avoid the disadvantages of directly measuring oxygen uptake (equipment cost, personnel time, etc) attempts have been made to predict this variable; the most widely used method is to estimate it from maximal exercise time. 6 Studies have shown, however, that maximal oxygen uptake can only be grossly estimated from maximal treadmill time using either the Bruce or Balke 7 protocols.
HUMAN

Acces
In cross-sectional studies reporting on the relationship between physical fitness and coronary risk factors, treadmill time 8 -9 common to any large Army installation.
The data on all subjects were collected within a three week period.
0O
During the first week each subject completed a cardiovascular history and underwent a physical examination. Any of the following conditions found during either the history or the exam resulted in a positive or abnormal rating: angina pectoris or suspicious chest discomfort, dyspnea at rest, syncope, precordial palpitation, prior diagnosis of hypertension or treatment of hypertension, history of myocardial infarction, significant cardiovascular finding (e.g. pathologic murmur or heart sound, cardiomegaly, etc) and any other clinical cardiovascular finding which was significant in the judgment of the examiner.
The following coronary risk factors as identified in the Framingham Heart Study were assessed: age, blood pressure, smoking history, carbohydrate tolerance, resting ECG and total serum cholesterol.' These factors were then used to calculate a risk factor index for each subject as described by Kannel With the speed kept constant, the grade is raised 5% every 3 min without interruption until the subject is unable to continue due to exhaustion or until symptoms occur. The American Heart Association standards 14 were followed during performance of the test. To determine aerobic capacity, oxygen uptake was measured at each level of exercise and the highest value achieved at the time of exhaustion was taken as peak oxygen uptake (prO 2 ). This term is used to distinguish it from maximal oxygen uptake which implies a plateauing in VO 2 with increased exercise intensity. In agreement with Taylor et a1 15 , we found that plateauing of V 2 seldom occurs with continuous treadmill protocols.
During the third minute at each stage of exercise, expired gas samples were collected through a mouthpiece attached to a Koegel low-resistance breathing valve into Douglas bags. Of the 295 subjects initially evaluated, 25 had an abnormal graded exercise test while an additional 9 did not achieve a sufficient exercise intensity to elicit a pVO 2 . These individuals, therefore, were not included in the data analysis. Subjects were grouped based on their pVO 2 into five levels of aerobic capacity: < 30; 30-34, 35-39; 40-44; and > 45 ml/kg-min.
A one-way analysis of variance (ANOVA) was used to determine significant differences among levels of aerobic capacity and the risk factors. The multicomparison test, Tukey's highly significant difference (HSD), was employed to establish statistical significance of mean differences. The mean square of the ANOVA was corrected for the differences in sample size among levels of pVO 2 in order to calculate the t-statistic using Tukey's HSD.
Results
The descriptive data for age, anthropometric measures, peak physiological responses to exercise and coronary risk factors are presented in Table 1 . The mean pVO 2 was 38.1 + 6.2 ml/kg-min (range 25.3 to 61.1 ml/kg.min).
The prevalence of coronary risk factors is presented in Table 2 . The data show 64% of the individuals with body fat contents greater than 25%, 24%
had blood pressures greater than 140/90 mmHg, 61.8% had blood cholesterol levels above 200 mg/dl, and 50% of the sample had a positive smoking history.
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These data resulted in 18% of the subjects acheiving a Framingham risk factor index equal to or greater than 5%. Abnormal graded exercise tests were found in 8.8% of the sample. These were divided into three categories as follows: > 1.0 < 2.0 mm ST segment depression (72%); > 2.0 mm ST'segment depression (16%); ventricular ectopy (12%).
The data comparing anthropometric, physiological, and risk factor variables among the five ranges in pVO 2 are shown in Tables 3 and 4 .
Significant differences in respect to only the highest pVO 2 range (> 45 ml/kg-min) are indicated in both tables. There were no differences in age across the pVO 2 levels ( Table 3) . Body weight and % body fat were inversely related to the level of aerobic capacity. No differences were found in peak HR or peak RER among groups suggesting that subjects in each of the pbO 2 ranges achieved similar levels of exertion during the exercise test. A significant positive relationship was found between pVE and pVO 2 range; 104 1/min in the lowest pO group compared to 140 1/min in the highest group. Treadmill time was also significantly greater with each higher level of pVO 2 .
In Table 4 a direct inverse relationship was seen among levels of aerobic 4 capacity and each of the CRF. However, the relationship did not reach levels of significance for all factors. Over 70% of the subjects in the lower pVO 2 groups had a positive smoking history whereas only 20-30% of those in the higher aerobic ranges were smokers (p<.01). Total blood cholesterol was 17 mg/dl higher in the lowest .p group compared to the highest (220 vs 203 mg/dl) but this difference was not statistically significant. HDL-C levels were 10mg % lower in individuals with a pVO 2 less than 35 ml/kg.min compared to those with a value greater than 5ml/kg.min (p<.05). These data Aerobic Capacity and Coronary Risk Factors 7 resulted in a TC/HDL-C ratio of 6.1 for the lowest pVO 2 group compared to a ratio of 4.6 for the highest pVO 2 group (P <.05). Plasma triglyceride levels also showed progressively lower mean values with higher levels of aerobic capacity but did not reach levels of significance. Both systolic and diastolic blood pressures were approximately 10 mmHg higher in the < 30 ml/kg-min group compared to the > 45 ml/kg.min group and showed a progressive V lowering across groups. Fasting blood sugar was significantly higher (p<.05) in the lowest pVO 2 group compared to the highest. The risk factor index was nearly 50% higher (p<.01) in the lowest aerobically fit group (4.7%) compared to the highest fit group (2.5%) and showed a progressive lowering across all 0.
groups.
Intergroup comparisons showed no significant differences between the two highest pVO 2 groups for any of the variables except treadmill time (p <.05, ... Table 3 ). Further analyses demonstrated significant differences in pVE between the 40-4 ml/kg-min group and each of the lowest two pb 2 groups.
Significant differences were found in treadmill time for all comparisons except that between the least two aerobically fit groups. Body weight and percent body fat of the lowest pVO 2 range were significantly higher (p <.01) than values found for either the 35-39 or 40-44 ml/kg-min groups.
Fasting blood sugar values ( 
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Discussion
The principal finding of this study was the significant inverse relationship seen among levels of aerobic fitness and many of the factors related to the development of CAD in an asymptomatic, middle-aged population.
* While these results confirm the findings of earlier cross-sectional 8-10 studies, they differ in one important respect: the direct measurement of oxygen uptake during maximal exercise was used to objectively determine aerobic capacity rather than indirect estimates such as treadmill time or submaximal heart rate.
The measurement of oxygen uptake during maximal exercise is considered The aerobic capacity reported herein agrees favorably with values from 172 civilian studies on the age 40 and over individual. 1 7 2 0 While valid comparisons are difficult due to differences in testing methods and in the physical activity history of the subjects, these studies have generally found between the ages of 40-55 years, Myles and Allen 2 2 reported a predicted maximal value of 32.4 ml/kg-min which, when corrected upwards by 15% to account for differences between the cycle ergometer and treadmill, 2 3 is similar to that reported herein.
The mean values for the various CRF also fell within the range of values reported for other comparably aged, asymptomatic male subjects.
The most prevalent risk factors found in this study were obesity, elevated blood cholesterol, hypertension and positive smoking history. Obesity has been identified as one of the most prevalent health problems at all ages in the United States and has recently been shown to be an independent risk factor for CAD.
5
The 63.8% prevalence of body fat content in excess of 25% (17.4%
In excess of 30%) found in this group would appear to be rather high.
However, similarly high levels of body fat have been reported for other 40 and over age groups. Indeed, the significantly lgwer maximal ventilation in the less aerobically fit groups suggests an effect of smoking on airway conductance.
While the relationship between total cholesterol levels and aerobic fitness did not reach statistical significance, the magnitude of the differences between the least and most aerobically fit groups was similar to that reported in other cross-sectional studies.
8,10
Furthermore, the differences in HDL-C values among groups were also in agreement with other cross-sectional data relating higher levels of HDL-C to higher levels of physical activity in men. 32,33 Such findings resulted in higher TC/HDL-C ratios in the lowest pbo 2 groups compared to the highest. Gibbons et a1 In the present study small differences were seen across fitness groups for both systolic and diastolic blood pressures but levels of significance were reached only when the two extreme pVO 2 p 2 groups were compared. Similar results have also been reported in other cross-sectional studies with the magnitude .of changes (10 and 9 mm Hg for systolic and diastolic pressures, respectively) being nearly identical to those reported by Cooper at al 8 and Brown et al 0 for comparably aged subjects.
.OZ
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In conclusion, the data from this study show that a significant inverse relationship exists among levels of aerobic capacity as measured by the direct determination of oxygen uptake and many of the factors purported to place an individual at increased risk for the development of CAD. Since, the data are cross-sectional in nature, a cause and effect relationship can not be e:ta!.:ished. However, the findings support the implied risk factor 8-10 improvement suggested by other cross-sectional studies and a recent longitudinal study 3 all of which utilized indirect measures to assess aerobic fitness. 
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